A partially defined medium for cultivation of blood flagellates has been developed. In this medium blood was replaced by haematin, crystalline serum albumin and a series of simple growth factors. The medium supported growth of Trypanosoma cruzi, Leishmania tropica, and a few other strains of Trypanosomidae.
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water to 95 ml. This was autoclaved. To this autoclaved basal part of the medium were then added aseptically sterile haematin 1.0 mg. in 1 ml. ; bovine albumin fraction V (Armour Laboratories, Chicago), 50 mg. in 1 ml.; tomato juice, 3.0 ml. The final volume was 100 ml. The T J medium served subsequently as a stock medium for Trypanosoma cruxi and Leishmania tropica and as a starting-point for the compounding of the partially defined medium to be described. The T J medium and other media derived from it were dispensed in 5 ml. lots in 18 x 150 mm. test tubes, optically matched for turbidimetric measurements.
Growth determination. Cultures were incubated at 28' sloped at an angle of 15' from the horizontal. Growth was determined at intervals of 3 days by direct measurement of the optical density a t wavelength 650 mp. in a Coleman Junior spectrophotometer. The correlation between optical density and number of cells/ml. culture fluid was established by comparing turbidity measurements with haemacytometer counts of cultures at different time intervals. An increase of 0.1 on the optical density scale was found to represent an average increase of 1.6 x loE cells/ml.
RESULTS
I n replacing tomato juice by known growth factors we have followed the few analyses of this product (Cheldelin & Williams, 1942; Grossowicz, 1944) , although some of the factors which proved necessary were not known to be supplied by tomato juice. The list of growth factors which was found to replace the tomato juice moiety is given in Table 2 . Each of these factors appears to be indispensable for propagation of Trypanosoma cruxi. The partially defined medium whose composition is given in Table 2 was made up as follows: ingredients were dissolved in glass distilled water, the reaction adjusted to pH 7.8 and the medium autoclaved a t 15 lb/sq.in. pressure for 20 min; the components, marked by (*) in Table 2 , were dissolved separately, sterilized by filtration through Seitz pads, and added aseptically to the cooled medium.
Penicillin (60 ,ug./ml.) and streptomycin (100 ,ug./ml.) were included to decrease the risk of bacterial contamination.
Growth of Trypanosoma cruzi on the partially dejined medium. The rate of growth and the final yield of Trypanosoma cruxi on the new medium is equivalent to that previously described (Citri & Grossowicz, 1954a) for the TJ medium and compares favourably with that obtained on undefined empirical media commonly employed for cultivation of this parasite (Table 3) . Trypanosoma cruxi has now been carried on the partially defined medium through twenty-seven serial subcultures covering a period of one and a half years. Serial transfers were made a t 3-weekly intervals, although the cells remained viable and motile for much longer. As no diminution in growth nor any other anomaly in development of the flagellate was detected during this period, it seems permissible to conclude that the present medium satisfies all the nutritional requirements of T . cruxi.
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The possibility that the excellent growth described was due to the selection of a less exacting variant, which occurred during the intermediate stages of the present work, was next considered. Washed cultures of Trypanosoma cruzi, never previously grown in the absence of blood or serum, were sown into the present medium. The resulting growths were equal to those obtained with the strain which had been cultivated for over 2 years without blood; no decrease in growth was found in serial subcultures designed to eliminate any carry-over of the original medium.
Growth of other Trypanosomidae on the partially dejned medium. Forty-three strains belonging to the family Trypanosomidae were tested for their ability to grow on the new medium; the results are summarized in Table 4 . 
DISCUSSION
The present medium differs from other media hitherto employed for serial subculture of haemoflagellates both in its physical and in its chemical constitution. Like the T J medium previously described, it is free from insoluble constituents such as the agar included in most media (Adler & Theodor, 1926; Chang, 1947; Johnson Tobie & Rees, 1948; Seneca & Henderson, 1951; McRary, Noble & Tondevold, 1952) , or erythrocyte coagulum (Little & SubbaRow, 1945 , Little & Oleson, 1951 . Despite elimination of all particulate components, optimal physical conditions are maintained by the simple device of incubating the culture tube sloped at an angle of 15". The effect of the surface/volume ratio on the growth of various species of Leishmania, Trypanosoma cruzi and Herpetomonas culicidarum has already been recognized (Chang, 1947; Cowperthwaite, Weber, Packer & Hutner, 1953) , and it cannot be attributed solely to improved aeration of the culture, since shaking or bubbling does not give similar results. Investigation of the physical factors conditioning growth of these flagellates may be greatly facilitated by making use of the liquid medium described above.
I n replacing tomato juice by known growth factors, the chemical composition of the medium has become more defined. Surprisingly enough, the particular requirements of blood flagellates thriving on this medium proved to be much simpler than anticipated (Little & Oleson, 1951; Hamilton, Hutner, Provasoli, 1952; McRary et al. 1952; Kidder, 1953) . A discussion of the total growth requirements of these organisms has obviously to be postponed until a minimal and completely defined medium is devised. Experiments now in progress indicate that the commercial casein digest included in the present medium may be replaced by a mixture of amino acids, with higher concentrations of some of the growth factors already recognized.
Another point which requires further study is the need for serum albumin.* The function of albumin in the present medium may perhaps be fully explained by its capacity to serve as a detoxifying vehicle of an essential lipid, namely oleic acid (Citri & Grossowicz, 1954b) . The composition of the present medium may serve as a basis for the study of the nutritional requirements of the other Trypanosomidae whose growth it can support. Apart from its nutritional implications, the new medium provides suitable conditions for evaluation of trypanocidal agents,where defined composition and photometric growth determination is of advantage. The medium may also serve as a rich, convenient and less complicated source of cells for metabolic, cytochemical and antigenic studies.
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